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(54) RED LIGHT EMITTING PHOSPHOR, AND PLASMA DISPLAY DEVICE AND NOBLE 
GAS DISCHARGING LIGHT EMITTING DEVICE USING IT 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To obtain a plasma display device high in light emitting efficiency 
and luminance, and good in color purity, by specifying color difference from a chromaticity point 
of a light emitting color in a red light emitting substance. 

SOLUTION: In the red light emitting phosphor which emits light under excitation by ultraviolet 
rays being a main constituent and is expressed by a composition formula (Yl-a-bGdaEub)(PcVl- 
c)04 (where 0<a<0.9, 0.03^b<0.6, 0<c<0.95), the difference from the chromaticity point of 
the light emitting color is ^0.035, in a color difference comparison using a red color original 
point (x=0.67, y=0.03) as a reference in a NTSC system on a UCS chromaticity coordinate is 
used. In such a manner, the phosphor having higher light emitting efficiency is obtained by 
specifying the ratio of phosphorus and vanadium and Eu concentration, and especially by 
combining Ln with Y and Gd and also specifying the concentration range of Gd. 



LEGAL STATUS 

[Date of request for examination] 19.01.2004 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9. ipdl.ncipi. go.jp/PA1 /result/detail/main/wAAAtHayDnDA4... 2004-10-07 



[^^fl-ih^iL ^11-073138Jl(1999.03.16) PjM 



09>n*Oflfcimr <j p) 



<«*> & M 4# 1* 2t $g (A) 



^^11-73138 



C51>!n1.Cl. a 
GO 9 F 
CO 9K 
! I 0 1 J 



9/30 
11/83 
11/02 
17/01 
61/44 



3 6 2 
CQA 



F 1 
G 0 9 F 
CO 9K 
IT 0 1 J 



9/30 
11/83 
11/02 
17/04 
61/41 



3 6 2 
CQA 



maims 



4<f£9*f-(1997) 8/1 29B 



(7l>tiSSSA 000005108 

<M){«EA #9?:t 'Mil 



(57) C£5tO 

Hff&^eS] lflfiS^(Y1-a-bGdaEub)(PcVl-c)04 
CCT*. O < 3 ~ 0 . 9. O. 03?bS O. 6. O <c 
= O. 95 

T> , UCS fe* & «± 13 I * $H rsc 0)*fe JB * (x -0. 




*3 



g 3 8 ? S ? * 3 5 S 



(Y1 -a- bGd aEg b) ( PcV 1 -c ) 04 

O < ai O. 9 
O. O 3m b§ o. 6 
0< cl 0.9 5 

Cs*#is 2) if#is HZfcor. ±=£fe£tt0. 033lUT 

m3fcf*l*2ffizL-pf tt;§yji^ 7&n" U^A-VC" * 

«^£R%t*j*r**feH3«%*l*lil3£iB 17!, 
M3 courts- J§ IZS5iJia>S*3tef*r;£ Ocir^t 



[0OO1] 
[00023 

0)13" *tt*"&JKD«5SUL f?J*.tf ra5- PDPfSffifcttttJ 

/ c«) i/, • peti] izses*:hri**&otfc<D 

*3jtSUL 9**ffc<DM3iB!t: LT*a3B»ttH&tt253.7n 



SUH 

8.2.21 IDY96-54,P. 7). 
(0003) HJb4>J:3tt7* 7 7" ^7^?n«S^ctC/*7J M 7 

Bg5 7- 352^ 8S 57- 353 ^£ i§) . 

[0004] 

[3£fH65fi3i* LJ:o tr^liHl UH5£>7-7* 5 7" 7£*f4£ 
tA3S«6^«fc 5-rvo)^-ti(t* — eoo~iooo cd/m2)lz 

Z>. ft0xr#^3tCI)feS^S(Dfc^. NTSC^d) 
[O O 05] 

(Y 1 -a -bG daE ub) (Pc V1 - c) 0 4 
Z ZV. 0< a= O. 9 
O. O 3§bs O. 6 
0<c£0, 9 5 

fcl^MrSC^O^fcJE,* (x=0.e7,v=C33)^S^ k L 

[0 007] 3*:, C^StefrSfflt^r^feStStlRSffi 
[O O O 8] 

V)04lEu|&^ai LnttY,ScteJ;tFM J fS^57~e2 : ?- 
L7:64~7lS*C0#±^S^^J l zl* I I I bj^S^^fti 
&3IK*lfcd>tt< k^ 1 ffll«C0ic*«iSr» ) 003g3tx.»i 
SB%»6l=l&i±»-ti^«>0>MM%fi-3/hiaJII. Hi fcn" 

tlZJty. *fcttl=Ln£YfcGdO>ffl*d:bt!fcU A 1 ^ 

t#3:a)Gdiejgeesiai^^iz, J:yjs;uig3tsa^$^r^ 

[0009] 01 I^YO. 9e-aGdaEu0.04(P0.8V0.2)04^3t 



W^>6>^J:dlZGd^«*650<aa O. 9<J)fS(lJrY»» 

<J)fc& <ty fc#£$fc»)3S<D;8;i*t:fcfc£ft *C i: tfiii* 
[0010] 02ttucsja«(u, vfii)±ro)HTsc^^iz 

SAttUt ^ ifOEuiCJBtf Q bS0.03|Zfct>rY203:Eu 

t/ (y, 6<o bo3 :euo 1 1\ y fc# iz y ifii> & 

35 C<Di:&. fe£tt0.035PiTTfc y, tf£L<0.0 
COO 1 1] 03tt(Y, 6d)1-b Eub(P0.65W. 35)04&3fc 
ttfc£fiBO)Euifi«(b)tt??t$£Y203:Eu£3g!e fc UT^L 

fc-wr» <£>. c<j)g)^p>we^^J:dirEuiej«As b= 

0. 03Pi±r Y203: EuO)tB*ift£fiB<£ y 'J> ^t^fiS £?r t T 
fcU, »l" b=0. lW±<DEuiSJ5?ttY203:£u<J)ftl/2Ofe 

iSMTfe y, <ty#fe/s*inifit^^^^r^^3t^ 

COO 1 2] I34ii(1)(Y,6d)l-bEub(P,V)04^»<7>^ 
=fe3HJt £DEuiftfi|^?5t*CE&IA 0 . fccfctf(2) 7* 5 7" V£;f* 

KfeA 110017 :Eu, 2n2Si04:Mn,#fe&&& 
#tt;Y203:Eu)|ZfctU C0)$fl*S *>i! 0>4T. ?*&3£ 
LT*^IZJ:*(Y,Gd)i-b£ubCP,V0O4;SJ8 

^tfSJ-S^*(x:o.3i,Y:o.3i8^J:a : ^^^itir/z 

^tL^ ca)^/)>*^frtf<fcolZEu&jg 

tOO 133 (2)5 fcUYO. 466 dO. 5Eu 0.04) (PcVl-c) 04&& 

usttfflSBT rosSsteJM «o«oo>ai#ft a>rti £ ioofc L 

0< c £ O. 9 5 O)^JgT-c=0gP £ (Y0.46GdO. 5Eu0.04)V 
04<J) 56 #8 * *± © 5fc £ ft * C h ffi 7: 9 fc. 

coo i4) tan. &Hmzi£ft$-?* ?r v^t^so)^ 

COO 15] fc|Z, *«W©«X^*3fe»(DdJC6^i£«: 

coo 1 6 ] m&&Bm± urtt 



SKftM- J'/ OA „ /V VSfiTVtZ^A *0>/V 

^hU-)/, f(J)th 'J OA ftd«l 

£*Jlv Ct\^0)#/ai4^IRjdf^lzt^or^«:. IIBL 

Coo 173 *^a)SgJfcW£SttfWT£* 

co o i 83 &mm^ 

£1|Z. 55&GdsSJK£#fc*@Wr&/diLfc#fe3g3fc3t 
CO O 1 93 























o ytx. 'M?!. t»o ;u 













C0020] ca>?*a'M i o)M3t»tt»:o>^dlz6Jst 

^203 34.33g (MH4)2HP04 46.44g 

Gd203 14.505 V205 3.00g 

Em 203 2.32g H^2C03 3.77g 

»5'J^. 2wta(NH4)2C0 37k$S&&53. fife**^: 
(7 o Z&UcK tz. Z (J)^3fe^(D * "tl y VMtt (147m,0 
E>i*2T r0)5g^jg I^Gd^^ ^ ttl^Bft3D&f» . Y0. 96Eu 
0.04CP0. 8M3.2)04 (htKaSW 1)0)^4"llZ^ L\7?%t^ 

l^&ftm^rnLtz. (SimizLr^M}2fcct£/3a)^7fe 
j|2Tr0?e3fe3lf«ii r*n^tiis7x, i33xtsi^»fi^ L 

Jt/^ Gd^$(T>^a)^5fe^(ttR^W2)a)^att3 

6«r^ iU±o>lsm^^^M5fc^<J)Pi5t3*«a)Gd^ 

e^ttcfcdizGdtf^satBsn* o< a^o. 9r$> ^ 
^> 

CO O 2 1 3 Se^W2 
CO O 223 



k 2 





HPiiit 111*; 




nui 


L 


V 


*<u> * 4 


^3 ifFi.o *IPj ^JOi 
vi 4V>i: **R.c wtF: avj 
<r>G:V. <r,£vc isJPo fsVo s.»04~*~~" 


l:il> 
liO 
ISO 


1.444 
* 0?4r! 
3.4-15 


<s 

r-. 


94* 




v o liGcc flEu, JdCP.j 6iVc *>fc 




tfl 


11. 3W 

ti 


i1\ 
1 f\ 


IM ft 


H ftOco bEvj is:*} 




i 


>i jF.i' |Q, 








MM j.ul U. 4, T 


•X J& < 


in 



10 023] Cti^C>^3t^(D^-ty V«Ilft«(l47n«0^52 
T V <D XSfc « t£ t> $ 2 1 Z ® 8 U fc. 5£ * 5* JS I* Y203 : Eu 

/■=. Ctl*>0)&3fcfr(DClE 1931 XYZ £ fe&T <DfeJg (X, 

LT^L/z* 1U±CJ)?§*^E12I-CIE 13$0 UCSfeft^S 

*<D&.£,&tt:ia*: LI. a*:© 3l*(Y,6d)i-b Eub(p,vv 
04&ifcf* outset ■ #feJK ,* a)t§ttfe£fiS0>Eoig 



iSK. ft^Hrsc*fem*^^o)fe^6i'J^<. J: HIM 
cn^a)IS^^«o3t#e^lzj:^)m^o)Euifi«(D« 

JfitettO. 03SbS0. 60)ftSHZ^ *Cfcfii¥4&« 
[0024] ^J56W3 

tO O 2 53 



t&3) 











'< : « ? i irJ: : C 1: r «u i I '1 ? )0i 




.A ' ! 1 i 


i: i. i*« *:<Ji 


H: "I 


> r» " . • 






7 Hi i 










i 



CO 0 263 C*£<D&3fcf*.<D* >«qftU(id7n«0Sfta2 

CO O 2 7] ^J5tf?j4 

LrB3KtAM0017;Eui:^«ffiL^*fi^lZMU C 

>/)Sfl^^tot!lz<i:U6fe(x=o.3UY=o. 3ie)^air^^iz 



3fe»0)«5feS3l|J5e^ d&UCDK C0)[D7j^ 

W*3A J <£<fc5i:W^tf. Euifijg^c=0. 15T ll»3£3l JSA"> 
i^^3feffCY203:Eu)0)^nO)943«T7^ tili^<7^ ^. 

CO O 2 83 



C0as<j)«m^itt^3 

CS 1 3 IflJCtj^ SD. 9S-3GdaEu0.04(P0.8V0.2)Od lZfcl\ 

CEJ2 3 ucsfejt^±li^>t^ ^Mrsc^^rco^fe/l* 



C®3) (Y,Gd)1-b Eub(P,V004 MpfcttONTSC**- 3* 

(Y,6d)1-bEub(P,V)04 &3fc*(D3e*»JS<&Euifi 
; Ba**AH0017:Eu,tIfe§gifc&3fcft ! Z 
#fe»&3t*tt*: UT(Y,Gd)l-bEub(P,\004 



C0 3 3 ttJdisK YO. 4SGdO. 5Eu0.04(PcV1-c)04 CfcUr 
IS. 




SO 
2D 



0 0 1 13 ? 0.3 0.4 3.g C.6 0.7 0.8 C.9 1 
GdSM M (a ir Y 0 ^ 6 . a CW a Eo 0 .04^0.6^0 .2>°^ 



[0 2] 




0.4 0.42 0.44 0.46 0.48 3 6 



[0 3) 
U 
T 





CIS 5] 




CGD 6] 




